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(54) ELECTRODE FOR USE IN DISCHARGE LAMP 

(57)Abstract: 

PURPOSE: To provide an electrode for use in a discharge lamp, 
whose tip is not greatly consumed even if the lamp is lighted for a 
long time so that arc stability is good. 

CONSTITUTION: An electrode for use in a discharge lamp contains 
as emitter an oxide selected from praseodymium (Pr), neodymium 
(Nd) f samarium (Sm) and gadrinium (Gd) and comprises tungsten 
rods having a density of more than 95% of theoretical density. In a -x 
region not more than at least 10% in the perpendicular direction to ^ 
the axis of the tungsten rods, the oxide dispersed and contained * 
within the tungsten rods satisfies L/W>2 and W<10jam wherein L is 
average grain size in the direction of the axis of the tungsten rods 
and W is average grain size in the perpendicular direction to the 
axis. «»tdl* , i.0ia 
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\ * NOTICES * 

Jafian Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] As an emitter, a praseodymium (Pr), neodymium (Nd), samarium (Sm), It consists of a tungsten 
rod which has 95% or more of density of theoretical density including an oxide chosen from a gadolinium 
(Gd). Said oxide distributed and contained in the tungsten rod concerned a time of setting mean particle 
diameter of the direction of a right angle to W for mean particle diameter of the direction of an axis of a 
tungsten rod at L and an axis — less than at least 10% of field of a direction right-angled from an axis of a 
tungsten rod — setting — L/W>=2 — it is — W<=10 micrometers it is — an electrode for electric- 
discharge lamps characterized by things. 



[Translation done.] 
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I.This document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

industrial Application] This invention is a **** thing at the electrode for high-pressure electric-discharge 
lamps used for instrument for analysis or general lighting eiectric aiscnarge 

[0002] 

[Description of the Prior Art] High-pressure electric-discharge lamps, such as a xenon short arc lamo and 
a high pressure me rcury vapor lamp, are broadly used for the light source lamp for insLments fo analyses 
or general hghting. Although the tungsten rod with which the emitter distributed the 

ET1 1^ mP hSide iS US6d ' ° XideS> SUCh as thorium " an V ttrium - a ceri ^> and a 
lanthanum, are well known as an emitter. ' 

shce^tt 17% t | h Y ,e H Ctr0de ° f * "^"Pressure electric-discharge lamp has high current density, and 
since the tip of an electrode is used on the conditions which become an elevated temperature extremelv it 
■s easy to exhaust the tip. If the tip of an electrode is exhausted, lighting voltage wJl be ^s^d ^' 
[Omr" 68 SP<>t m ° Ve ' Therefore ' an arc becomes unstable. 

W.ttn^J 0 ^ S °' Ved bV InVention] Althou ^ ^e vapor pressure of an emitter, reactivity with a 
tungsten, etc. influence, consumption at the tip of an electrode can control consumption if vapor pressure 
uses low a tungsten and the emitter which reacts well. Therefore, the property of the emitter Ttself s 

Z TflZ 6m J? r " USt ^ COntinUOUS 'y su PP'-d at the tip of an electrode favorab^nd wh en *r 
that it fabricated and heat-treats to an electrode with the tungsten rod which passed through processing 
production processes, such as a swage, it is required to extend the emitter O^^T^t^^ 

1^7;^ S ^ ^ 'I direCt, '° n ° f 3n aXiS ° f 3 tUngsten rod That is - s ^ace area of an emtaer ^Targe 
and to be the configuration which is easy to diffuse is demanded g 

[0005] The place which accomplishes this invention in order to solve the above troubles and is made into 
the purpose has httle consumption at the tip of an electrode, even if it carries out long duration HghtJng 
stably. f ° r e ' eCtric - disch -ee lamps in which an arc carries out* long ^duration * 

[0006] 

Means for Solving the Problem] As an emitter an electrode for electric-discharge lamps of this invention 

tlZ ? <T7 m -2 ^ , An u° X,de Ch ° Sen fr ° m neod V mium (Nd). samarium (Sm). and a gadoirniur(Gd)Ts 
included. Said ox.de wh.ch consists of a tungsten rod which has 95% or more of density of theoretical 
density, and ,s distributed and contained in this tungsten rod a time of setting mean particle Xmete of 
2 L tnd r 3 T t0 ? f ° r mean Partide diam6ter ° f the Erection of an ax.s of a tun^ten rod 

-t^^^ t ?!l' t w a < S -1 1 0 0% ° f fie,d .° f 3 direCti ° n *«n an axis of a tungsten rod 

[0007] L/W> " 2 * ,s ~ W <~ 1 0 micrometers it is — it is characterized by things. 

gadoS frnv °w ide Ch ° Sen fr ° m £ 3 praseod y mium (PrX neodymium (Nd). samarium (Sm), and a 
gadolinium (Gd) s used as an emitter, ,f an electrode is fabricated with the tungsten rod which passed 

t^e TxTs of th J°d e T ^ ° f th % direCtion of a ri «* angle, and L/W ] the mean particle diameter L and 
Th *7 Z ° n ° f an 3X,S ° f 3 tUngSten rod with 10 micrometers or less or more by two 

^ ^"/T 6 : ' S continuous, y su PP"ed at the tip of an electrode and is [ the arc of the equipped 
with this electrode electric-discharge lamp ] stable equipped 
[0008] 

S^drawi'n^h 86 '? ° n ? 6 e ?u mP ' e Sh °, Wn 3 draWing ' th,S invention is ^plained concretely below. Drawing 
1 is drawmg having shown the crystal structure inside the electrode which is this invention, and the~^ 



electrode with which 1 consists of a tungsten rod, the crystal grain child to whom 2 exists in this electrode 
1, the grain boundary by which 3 is made among the crystal grain children 2, and 4 are flat parts formed a.t 
,ihe tip of an electrode. 

[0009] This electrode 1 mixes with tungsten powder as an emitter the powder of the oxide chosen from a 
praseodymium, neodymium, samarium, and a gadolinium, and is heat-treated after processing production 
processes, such as a press, sintering, and a swage. It is made for the theoretical density (for 3 to be made 
into 100% the density of 19.3g/cm of a tungsten single crystal, and for it to be the density of a **** case) 
of an electrode 1 to become 95% or more by this processing. Moreover, when the necessary minimum 
amount of emitters, the ease of carrying out of swaging, etc. are taken into consideration, as for the 
amount of the emitter used, it is desirable that it is 0.1 - 5.0% of the weight of a range. And heat treatment 
conditions are degree of vacuum 1x10-6torr, temperature [ of 2000 degrees C ], and heating time 15 
minutes. 

[0010] Although drawing 2 is the expanded sectional view of this invention obtained as mentioned above, 
the crystal of a tungsten is long in the direction of an axis and elongation and signs that the emitter 
particle is distributing between this crystal are shown This emitter particle is L/W>=2 and W<=10 
micrometers, when setting mean particle diameter of the direction of a right angle to W for the mean 
particle diameter of the direction of an axis at L and an axis as above-mentioned. Relation is filled and the 
very small and long and slender configuration is carried out. For this reason, an emitter particle can supply 
continuously the emitter which exists back at the tip of an electrode favorably, even if it becomes that it is 
easy to be returned since surface area becomes large, it is easy to move between the tungsten grain 
boundaries in the direction of an axis and the emitter at the tip of an electrode is exhausted during lighting. 
In addition, even if it was the same rare earth elements, when the oxide of a lanthanum (La) was distributed 
and the same processing was performed, they are L/W>=2 and W<=10 micrometers. It was not able to fill. 
Therefore, supply at the electrode tip is inadequate. 

[001 1] The emitter of this structure needs to exist in the direction perpendicular to a shaft in less than at 
least 10% of field from that medial axis in an electrode 1. Since the flat part 4 at the tip of an electrode has 
less than 10% of path of the diameter of an electrode and an emitter is supplied to this field through a 
direct grain boundary from the interior of an electrode, this is because less than at least 10% of field of a 
direction perpendicular to a shaft from the medial axis of an electrode is important for emitter supply at 
the electrode tip. 

[0012] next — as an emitter — Sm2 — 03, Gd 203, Nd203, and Pr6011 respectively — 2wt(s)% — it 
contained, the high pressure mercury vapor lamp of alternating current lighting which fabricated the 
electrode was actually manufactured from the tungsten rod whose theoretical density is 98%, and 
fluctuation of the lamp voltage at the time of lighting was investigated. Moreover, the thing containing Th02 
(2wt% content) more often than La 203 (2wt% content) of a rare earth oxide and the former used as an 
example of a comparison was also investigated to coincidence. In addition, fluctuation of lamp voltage was 
displayed by the fluctuation to this on the basis of the lamp voltage in early stages of lighting. For each of 
Sm 203 which is an example as it will understand from now on although the result is shown in drawing 3 , 
Gd203, Nd203, and Pr601 1, the voltage variation 100 minutes after lighting is **1.5%. It is within the limits. 
That is, it is shown that lamp voltage was stabilized since there was little consumption at the tip of an 
electrode, there is little migration of the luminescent spot and the long duration arc is stable. This is 
because it has the property that the configuration of an emitter is long and slender, and it is desirable 
although the oxide of a praseodymium, neodymium, samarium, and a gadolinium controls consumption at the 
tip of an electrode. On the other hand, La 203 and Th02 which are an example of a comparison It is shown 
that the voltage variation 100 minutes after lighting is large, and there is much consumption at the tip of an 
electrode. In addition, even if it uses this electrode for a xenon short arc lamp, the same good result can 
be obtained. 
[0013] 

[Effect of the Invention] It is 10 micrometers about 2 or more and the transverse diameter (W) in the 
diameter medianus/transverse diameter of an emitter particle of the tungsten rod containing the oxide with 
which the electrode for electric-discharge lamps of this invention was chosen from a praseodymium, 
neodymium, samarium, and a gadolinium as an emitter as explained above (L/W). Since it is made below, an 
emitter effective for controlling consumption at the tip of an electrode is continuously supplied at the tip of 
an electrode favorably. Therefore, it can consider as the electrode for electric-discharge lamps whose arc 
has little consumption at the tip of an electrode and is stable for a long time. 



[Translation done.] 
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(57) [4$mS#<7>*KB] 

[Slt*9il] xv^at, T^ir^A (p 
r) . **i?J» (Nd) , f-^y^A (Sm) , tfh'D 
(Gd) J: 9 »tf*tfclMb**r**, 31te?B£tf> 
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X. r<7) fecial. ^m-^/^^(DADXXS^Sfc^> 

[0 0 0 5] *3BWli, J£A±co J: 5 fcfHJH^SrflPSrt- * 
[0 0 06] 

fi, ^;y*£LX, (Pr) . 

(Nd) . -tf-^y^A (Sm) , #Ky~*i» (Gd) 20 

^ y^f y p y K J: 9 ^ ^ zcd*^?* 

fc^X, L/W^2"C*)oT, W^IOmid t?fc§:i: 
[0 0 0 7] 

[f£JB] ^ LX ^^-fer^^A (P r) . 30 

v^A (Nd) . t-ry^ (Sm) , XfKy = *A (G 

d) j:D«tfixfclMt«ft«ffli-«o-e, if 

2H±-CW*s i o MmHTJrttSo tfcoX, ^c£>®<£& 
[0 0 0 8] 

[HffiCT] KT»-HBBJ-^-rilJfiffil^S<3^x**W* *o 
[0 0 0 9] ^^mffilfi^^ ;y*<b LX. :/ 9 



r^S^«19. 3 g/cm 3 S: 1 0 0%£ l^ttc 

S S'^ttfflftli. i&SftffiKtf^S 
2JDXC>L^i-£&£'£%lti-££. 0.1-5.011% 

M^Jg. 1 X 1 0 6 torr, 1120 0 0^ Mtm 

mi s^xfc^o 

&JjSfcLX*i9, ««>X/hS< XJ»*i^tt*UXt^ 

«(c^x^6o ft*3. rai:#±sa7Ei*x fc *>oxt, 7 

' (La) ^BMfcWSr^WS-tirXl^lS^JgSrfTofe 

L/W^2, ^OW^ 1 0 tn 

[ooi l ] ccotfcjgtf)^ :y<m. ®S1 fcfci^-c* 
o^^tt^^W^sa:^^(^>^< £fc l o%^rt^ 

4^ii^io%^(^i$rfu r<7)ffl«{c:Sffirt 

[0 0 1 2] ^iw N ^ IX, SmzOa, Gd 2 

O3. NdzOa. PreOn i^tti^tl 2 wt%^ 

^mffi<03Ett*PI«Ufco it«fl»J^UX. ^r± 

*IWk;«i<0La2O3(2wt%*#) *5itf«*J:9 J:< 
ffifflSttXl^ThOz (2wt%^*)*^fi-Ufct>^t> 

fc 0 3 l^-r^. ZthfrhftfaZ>£?\^ 

MMWXfoZ> Sm2 03, Gd203, Nd203, PreO 
11 tt. ^-Tttt^JTl 0 0#«fc;fcttS«ffiMfctt± 
1.5% ©|UBrt-C*>« Q o^<9. tS^^IH^ 

ft^fc»«w9^«jE*e3eu, 3W^s»^>*<x 

fiWPB8r-^^£LX^-5Ct*^LXV^. -tb 
mtC^LX, tfcRffltfcSLaaOs^tfThO 
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